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pages 235 and 236, after giving a description 
of the disease, he says: 

This horrible disorder [the yaws] is contracted 
by inhabiting the same room with the patient, 
and by inoculation; this is effected by means of 
a small fly, from which every precaution is often- 
times of no avail. Great numbers of the insects 
of this species appear in the morning, but they 
are not so much seen when the sun is powerful. 
If one of them chances to settle upon the corner 
of the eye or mouth, or upon the most trifling 
scratch, it is enough to inoculate the bobas, if the 
insect comes from a person who labors under the 
disease. 

It will be noted that, while Koster is not 
able to give the specific name of the fly, he 
definitely declares it to be a certain fly with 
well marked characters. It may be well to 
add that the disease called " bobas " through- 
out Brazil, is identified by Koster himself as 
identical with the " yaws " prevalent in Ven- 
ezuela and the Guianas. 

For the loan of the book from which this 
note is taken, I am indebted to the courtesy of 
Mr. E. 0. Eichardson, librarian of Princeton 
University. 

E. W. Gudgee 

State Normal College, 
Greensboro, N. C. 



SPECIAL ARTICLES 

A FURTHER STATISTICAL STUDY OF AMERICAN MEN 

OF SCIENCE 

The advancement of science and the im- 
provement of the conditions under which sci- 
entific work is done are of such vast impor- 
tance for society that even the most modest 
attempt to introduce scientific method into 
the study of these conditions has some value. 
It is truly both exhilarating and appalling to 
face the opportunities and responsibilities of 
science and of scientific men. The applications 
of science have quadrupled the wealth which 
each individual produces and have doubled 
the length of human life. In many cases the 
gain has been greater than this. In trans- 
porting freight or printing a newspaper, the 
products of each man's labor have been multi- 
plied a hundredfold; in equal measure the 



danger from smallpox, cholera and the plague 
has been diminished. 

As intercommunication increases between 
the nations, bringing them all within the circle 
of our civilization, and as the total population 
of the earth grows, the number of scientific 
advances becomes continually larger and the 
value of each of ever greater magnitude. It is 
thus an economic law that the means of sub- 
sistence tend to increase more rapidly than the 
population. 1 When the applications of elec- 
tricity increase the efficiency of each individ- 
ual on the average by twenty per cent. — as 
may now be the case in civilized countries — 
the economic value would be in the neighbor- 
hood of twenty billion dollars a year. In 
comparison with a sum so inconceivable, the 
cost of science since the days of Faraday and 
Henry is altogether insignificant. In the 
United States at present there are scarcely 
more than a thousand men engaged in serious 
research work, and they do not on the average 
devote more than half their time to it. 
Throughout the world there may be seven to 
ten times as many. The investigations of 
these men may cost a total of $20,000,000 a 
year, perhaps one thousandth of what may be 
gained by the applications of electricity, or 
one hundredth of what is saved by the use of 
the phosphorus match. 

But man does not live alone by the applica- 
tions of electricity and the use of the phos- 
phorus match. Science has given us a new 
heaven as well as a new earth, for it has 
checked not only poverty and disease, but also 
superstition, ignorance and unreason. It has 
done away with slavery and with the need of 
child labor; it has made excessive manual 
"labor by women or by men unnecessary. By 

1 This inversion of the law of Malthus, to which 
the writer has called attention on several occa- 
sions (e. g., Science, December 18, 1896) has 
recently been given a most interesting expression 
by Professor T. H. Norton (The Popular Science 
Monthly, September, 1910). Both the number and 
the value of scientific advances being directly 
proportional to the total population, the means of 
subsistence tend to increase as the square of the 
population. 
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giving the possibility of leisure and education 
to all it has made democracy possible. Fi- 
nally science has not only given us leisure, but 
also the means to occupy that leisure in a 
worthy manner; its intellectual and emotional 
appeal is almost equal to the art and religion 
which were so much earlier in their origin. 

Science has been more successful in the 
production of wealth than in its distribution 
and use, and it has been more effective in its 
control of the material world than of human 
conduct; but this is a natural result of neces- 
sary lines of development. The methods 
which have slowly extended from physics 
and chemistry to the more complicated phe- 
nomena of biology will give us sciences of 
psychology, sociology and anthropology and 
applications of these sciences commensurate 
with their dominant importance. Science 
has, indeed, already profoundly altered not 
only the material conditions of life but also 
social relations and mental contents and atti- 
tudes. The conditions of heredity and cir- 
cumstance which determine the whole course 
of life are subject to its control. We need 
only to obtain the knowledge and to apply it. 
If an improvement of ten per cent, in the 
cereal crop will yield a billion dollars a year, 
in what terms of money should an increase of 
ten per cent, in the annual output of science 
be stated? 

The application of scientific methods to the 
advancement of science is in one sense the be- 
ginning of science and in another one of its 
latest undertakings. We are at present al- 
most wantonly ignorant and careless in regard 
to the conditions which favor or hinder scien- 
tific work. We do not know whether progress 
is in the main due to a large number of faith- 
ful workers or to the genius of a few. We do 
not know to what extent it may be possible to 
advance science by increasing the number of 
scientific positions or how far such an increase 
might be expected to add to the number of 
men of genius. We do not know to what ex- 
tent increased salaries, better facilities and 
greater leisure would favor the quantity and 
quality of our work. We do not know to 



what extent non-rational sanctions, such as 
reputation, offices, titles, degrees, prizes, 
membership in exclusive societies and the like 
are effective. We do not know whether it is 
wise to combine teaching with research or ap- 
plied with pure science. We do not know 
whether it is better for the professor and in- 
vestigator to have a moderate salary, a life 
position and a pension, or to engage in severe 
competition for large prizes; whether obedi- 
ence and discipline should be prescribed or 
the largest individual liberty allowed. We 
know but little as to the kind of education, 
methods of work and mode of life, which are 
most favorable to scientific productivity. In 
the face of endless problems of this character 
we are as empirical in our methods as the 
doctor of physic a hundred years ago or the 
agricultural laborer to-day. It is surely time 
for scientific men to apply scientific methods 
to determine the circumstances that promote 
or hinder the advancement of science. We 
should begin where and when we can; even 
though the results of the first efforts may ap- 
pear somewhat trivial, we may proceed in the 
confident belief that in the end the advance- 
ment of science will become an applied sci- 
ence. 

In a series of three articles published in the 
numbers of Science for November 23 and 30 
and December 7, 1906, the writer described the 
methods which he used to select a group of a 
thousand leading American men of science, 
the application of these methods to the meas- 
urement of scientific merit, and the origin 
and distribution of the group. About seven 
years having elapsed since the selection of the 
group treated in these articles and a second 
edition of the " Biographical Directory of 
American Hen of Science " being in prepara- 
tion, it seemed desirable to repeat the process 
of determining the thousand leading scien- 
tific men in the United States. It is worth 
while to learn what changes have taken place 
in the composition of this group and in the 
distribution of the scientific men among vari- 
ous institutions and in different parts of the 
country. A list of scientific men as nearly 
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contemporary as might be was also wanted 
for some further studies of the conditions of 
heredity and environment which are favorable 
to scientific productivity. 

The methods used to select the group of a 
thousand leading men of science were sub- 
stantially the same as before and need not be 
redescribed in detail. The scientific men were 
distributed among twelve sciences as previ- 
ously. It was intended that the number in 
each science should be proportional to the 
total number of investigators in that science, 
and it was as nearly so as is needful for the 
purpose in view. The distribution was as fol- 
lows: Chemistry, 175; physics, 150; zoology, 
150; botany, 100; geology, 100; mathematics, 
80; pathology, 60; astronomy, 50; psychology, 
50'; physiology, 40; anatomy, 25; anthropol- 
ogy, 20. 

In each science twice as many names were 
selected and written on slips with the ad- 
dresses and positions. The ten men of science 
who stood at the head of the list in each sci- 
ence in the previous arrangement were asked 
to arrange the names in that science in the 
order of merit. The memorandum of instruc- 
tions read : " It is obvious that such an order 
can be only approximate, and for the objects in 
view an approximation is all that is needed. 
The judgments are possible, because they are 
as a matter of fact made in elections to a so- 
ciety of limited membership, in filling chairs 
at a university, etc. By merit is under- 
stood contributions to the advancement of 
science, primarily by research, but teaching, 
administration, editing, the compilation of 
text-books, etc., should be considered. The 
different factors that make a man efficient in 
advancing science must be roughly balanced." 

There were thus at hand in each science ten 
arrangements of those known to have done 
research work in the order of the value of 
their work, as estimated by those having ex- 
pert knowledge. The ten positions assigned 
to each individual were then averaged, and 
the workers in each science were arranged in 
order. The lists for the twelve sciences were 
interpolated to form a combined list of a 
thousand scientific men. A second group in 



each science and a second group of a thousand 
scientific men were in like manner obtained. 
This was not done before, and the second 
thousand has less validity than the first thou- 
sand. It has, however, a certain interest for 
purposes of comparison. 

The average of ten judgments is not neces- 
sarily more correct than any one of these 
judgments; the conditions are similar to ob- 
servations in the exact sciences. One good 
observation may have more validity than the 
average of a number of observations made 
under less favorable conditions. But if ten 
scientific men concerning whose competence 
it is not possible to discriminate in advance 
make a judgment, we may take the average as 
the most probable value. If we had but a 
single judgment we should not know its valid- 
ity, but with ten judgments the probable error 
can be calculated. These probable errors tell 
us not only the limits within which the place 
of an individual in the series is likely to be 
correct, but also measure the differences be- 
tween the individuals. 

This method of converting a qualitative 
series into a series of quantitative differences 
may be illustrated by the case in which it was 
used by the writer for the first time. 2 Some 
two hundred shades of gray were made, giving 
approximately equal differences in illumina- 
tion between white and black. In such a 
series the grays toward the white end ap- 
pear more alike than those toward the black 
end, and two adjacent grays are indistinguish- 
able. Psychologically it is a qualitative series. 
If now the grays are arranged in the order of 
brightness a number of times by the same or 
different observers and the average position 
in the series of each gray is determined, the 
mean variation is inversely proportional to the 
psychological differences between the grays. 
There is thus determined the quantitative 
differences in the perception and its relation 
to the physical differences between the lights. 
The same methods have been used in the Oo- 

1 "The Time of Perception as a Measure of 
Differences in Intensity," Philos. Studien, 19: 
63-68, 1902. 
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lumbia laboratory of psychology to measure 
the validity of beliefs, the beauty of pictures, 
differences in traits of character, literary skill 
and efficiency in various performances. 

The method used enables us to measure not 
only differences in scientific merit, but also 
the accuracy of judgment of those who make 
the arrangements. It would be possible to de- 
termine whether those more eminent have the 
more accurate judgments, at what age the 
individuals are most competent and the like. 
As a matter of fact, the judgments in the 
present case were made by those most eminent 
in each science who were willing to undertake 
the task. Of the ten in each science who were 
placed at the head of the list in the previous 
study, 3 or 120 in all, 80 consented to under- 
take the arrangement, and of these 68 sent in 
valid lists. Others in the order of eminence 
were then asked until ten lists were obtained 
in each science. This study has thus only 
been made possible by the cooperation of those 
whose time is of much value. My personal 
obligations to them are very great. 

The names of those selected for arrange- 
ment included all who were known to have 
done research work of any consequence, and 
those who arranged them were asked to add 
any who had been omitted. Some names de- 
serving consideration were doubtless neglected 
and consequently would not find a place in 
the first or second thousands as ultimately 
selected. Each of those included in the first 
group is probably among the leading thou- 
sand scientific men in the United States, but 
there are a few others who belong to this 
group though not included. It might be a 
service to science to print the list of our 
thousand leading scientific men in the order 
of merit together with the probable error of 
each position, but it would require courage to 
do this, and perhaps it would not be possible 
to obtain the arrangement if it were to be 
made known. In the " Biographical Directory 

8 Six were not asked owing to their illness or 
absence from the country. These conditions also 
account for a number of those who did not reply 
to the letter or did not consent to make the 
arrangement. 



of American Men of Science " those are indi- 
cated by stars who belong either to the group 
as selected seven years ago or as selected now. 
Those who have won a place in the group can 
be identified by a comparison of the two edi- 
tions of the book. Those who have lost their 
places in the group can not be known. 

The arrangements of each of the two lists 
extended over a period of some months. The 
first list may be dated as approximately of 
January 1, 1903, and the second list as ap- 
proximately of January 1, 1910. The distri- 
butions given in the previous paper refer 
approximately to January 1, 1906, the resi- 
dences and positions used being those given in 
the first edition of the directory. For the 
present list, the residences and positions are 
those of January 1, 1910. It would be better 
if the arrangement of the first list and the 
distributions referred to the same date, but it 
was not possible to work up the data more 
promptly, as the writer was able to attend to 
the compilation of the directory and the 
statistics only during the summer months. 
In collecting and compiling the data he has 
had the very valuable assistance of Professor 
V. A. O. Henmon, of the University of Wis- 
consin, and of Mr. E. K. Strong, Jr., fellow in 
psychology in Columbia University. 

Those included in the list of 1903 who died 
prior to 1910 number 58. It is a roll of honor 
which may be given here : 



1903 (in part) 
Bolton, Henry Caebington 
Khoads, Edwabd 



Chemistry 



1904 




Beecheb, Charles E. 


Geology 


Dbown, Thomas Messenger 


Chemistry 


Hatches, John Bell 


Geology 


Herrick, Claeence Luther 


Zoology 


Palmer, Arthur William 


Chemistry 


DE SCHWEINITZ, EMIL ALEXANDER 


Chemistry 


1905 




Brace, DeWitt Bristol 


Physios 


Eldbidge, George Homans 


Geology 


Ellis, Job Bicknell 


Botany 


Ewell, Ervin E. 


Chemistry 
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Matthews, Washington 
Packard, Alpheus Spring 
prescott, albert benjamin • 
Warder, Robert Bowne 
Wood, Edward Stickney 

1906 
Langley, Samuel Pierpont 
MacCallum, John Bruce 
Miller, Edmund Howd 
Morgan, Andrew Price 
Paulmier, Frederick Clark 
Peirce, James Mills 
Penfield, Samuel Lewis 
Russell, Israel Cook 
Shaler, Nathaniel Southgate 

1907 
Atwater, Wilbur Olin 
Caldwell, George Chapman 
Carroll, James 
Clark, Gaylord Parsons 
Gardiner, Edward Gardiner 
Gatschet, Albert Samuel 
Heilprin, Angelo 
Newell, William Wells 
Rees, John Krom 
Safford, James Merrill 

1908 
Anthony, William Arnold 
Ashmead, William Harris 
Austen, Peter Townsend 
Brooks, William Keith 
Davenport, George Edward 
Gibbs, Oliver Wolcott 
Johnson, Samuel William 
Kellerman, William Ashbbook 
Lee, Leslie Alexander 
Maschke, Heineich 
Mason, Otis TuftoN 
Snow, Francis Huntington 
Underwood, Lucien Marcus 
Whitehead, Cabell 
Young, Charles Augustus 

1909 
Dudley, Charles Benjamin 
Harris, William Torrey 
Hough, George Washington 
Newcomb, Simon 
Stearns, Robert "Edwards Carter 
Stringham, Washington Irving 
Tufts, Frank Leo 



Anthropology 

Zoology 

Chemistry 

Chemistry 

Chemistry 



Physios 

Anatomy 

Chemistry 

Botany 

Zoology 

Mathematics 

Mineralogy 



Geology 



Chemistry 
Chemistry 
pathology 



Zoology 

Anthropology 

Geology 

Anthropology 

Astronomy 

Geology 



Physics 

Zoology 

Chemistry 

Zoology 

Botany 

Chemistry 



Botany 

Zoology 

Mathematics 

Anthropology 

Zoology 

Botany 

Chemistry 

Astronomy 



Chemistry 

Psychology 

Astronomy 

Astronomy 

Zoology 

Mathematics 

Physics 



The death rates for the six past years have 
been 6, 9, 9, 10, 15' and 7, on the average 9.3 
per thousand. The rates for those under and 
over fifty, respectively, were approximately 3 
and 21. The number of cases is too small for 
reliable data, but they show a youthful scien- 
tific population. In Great Britain there are 
annually elected into the Eoyal Society fif- 
teen new fellows, and a membership of about 
450 is maintained. The death rate is conse- 
quently over 30. It has been claimed that 
scientific men live longer than the average, 
and they probably do, but this can not be 
proved from the age at which they die, unless 
the age at which they become scientific men 
is known. If, however, we assume that "scien- 
tific men live to the average age, we can from 
the age at which they die determine the age at 
which they become scientific men or reach a 
given degree of eminence. 

In addition to those who died, there were 
removed from the thousand nine foreign men 
of science, who are no longer residents of the 
United States, and one other man whose ad- 
dress is unknown. There would thus be 68 
vacancies on the list of 1910 to be filled by 
new men. In the order of the list, there is a 
probable error which increases from about 10 
places at the top to about 100 places at the 
bottom. Consequently if the same scientific 
men were rearranged under the same condi- 
tions, each of those in the last hundred would 
be subject to a chance of one in four or more 
of being dropped from the list. In a general 
way 37 from the last hundred, 15 from the 
next to last, or ninth hundred, five from the 
eighth hundred and one from the seventh 
hundred — 58 in all— might be expected to 
drop from the thousand as a result of rear- 
rangement. 

Apart from the 68 who died or were re- 
moved and the 58 changes due to a chance 
variation, there were 143 on the list of 1903 
who failed to find a place on the list of 1910. 
These are the scientific men who did not main- 
tain their positions in competition with their 
colleagues. There were 269 who attained a 
place on the list of 1910 for the first time. It 
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TABLE I. BIRTHPLACE AND RESIDENCE OF THOSE ADDED TO AND DBOPPED FROM THE LIST 



North Atlantic. 

Maine 

New Hampshire. 

Vermont 

Massachusetts . . 

Rhode Island . . . 

Connecticut .... 

New York 

New Jersey 

Pennsylvania. . . 
South Atlantic. 

Delaware 

Maryland 

Dist. of Col 

Virginia 

West Virginia . . . 

North Carolina . 

South Carolina. . 

Georgia 

Florida 

South Central. 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 

North Central. 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North Dakota . . 

South Dakota . . . 

Nebraska 

Kansas 

Western. 

Montana 

Wyoming 

Colorado 

New Mexico .... 

Arizona 

Utah 

Nevada 

Idaho 

Washington .... 

Oregon 

California 

Alaska 

Hawaii 

Philippines 

Panama 



Birthplace. 



Men Added. 



5 
3 
2 

24 
3 
6 

31 
3 

13 



2 
1 
7 
2 

3 
1 
1 

2 
2 
1 
1 

2 



19 

11 

10 

17 

11 

5 

8 

5 





1 













1 

4 



1 





6 
3 
3 

27 
4 
6 

36 

4 
14 



2 
1 
7 
2 

3 
1 
1 

2 
2 
2 
1 

2 



23 

12 

14 

17 

11 

S 

9 

S 





1 













1 

4 


1 
1 





Men Dropped. 



8 
5 
3 

21 

5 

43 
6 

14 

1 
4 
3 
5 


1 



2 

2 



1 



15 
3 
8 
8 

10 
1 
3 
4 


1 
1 




1 








2 







10 
6 
4 

30 
1 
7 

61 
7 

18 

1 
4 
3 
6 

1 
1 



3 
2 



1 



21 
3 
9 
9 

10 
2 
3 
4 


1 
1 




1 








2 







Residence. 



Men Added. 



1 
1 


40 
2 

14 

31 
5 

10 


11 
23 

1 
3 









1 

2 





5 

25 

5 

12 
2 
1 
6 



1 
4 
2 



2 

1 





1 

14 


2 




2 
1 


43 
3 

16 

38 
S 

13 


13 
26 



1 
3 









1 
2 



10 

5 
28 
S 
13 
3 
1 
6 

1 
4 
2 



2 

1 





1 

IS 


1 

2 

1 



Men Dropped. 



1 
1 
1 

23 
1 
4 

49 
6 

19 



24 
1 

1 




2 
2 


1 
2 





15 
2 

4 
3 
1 
1 

3 
1 



1 
1 


1 






10 







2 

1 
1 

29 
3 
8 

60 
8 

25 

1 

8 

36 

1 

1 


1 



2 
2 


1 
3 



8 
6 
18 
7 

4 
3 
1 
1 

4 
2 


1 
1 
1 
1 





13 
1 
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Birthplace. 


Eesldence. 




Men Added. 


Men Dropped. 


Men Added. 


Men Dropped. 




8 

3 

1 
5 



3 
1 
1 
1 



•i 
O 

1 

1 



1 



1 




1 



1 




•a 


i 

o 


i 

o 

a 


o 


"3 

t 


i 








1 










3 
8 


3 

o 
H 


3 
O 


■0 
Q 


a> 

a 
o 



1 




9 

4 

1 
6 



3 
2 
1 
2 



6 

6 
2 
1 

1 



2 




1 


2 
2 


1 
1 
1 









5 
1 
1 




1 



1 








13 

9 
3 
1 
1 
2 
2 

1 
2 



1 

























1 















1 



























1 
1 





1 













1 




1 



















1 




1 








































7 





7 


1 





1 


2 























Total 


238 


31 


269 


201 


58 


10 


269 


238 


31 


269 


201 


58 


10 


269 



seems best to remove from this group those 
who would probably have been given a place 
on the list of 1903, but were not considered at 
the time. They number 31, of whom only one 
is a foreigner who came to this country in 
the period of seven years. 

There were 126 foreign-born men of science 
on the list of 1903. While the majority came 
to this country before attaining scientific 
reputation, a large number were called from 
Canada, Great Britain, Germany and other 
countries to fill positions in our universities, 
of whom seven were among our leading hun- 
dred men of science. The members of this 
group have added greatly to the scientific 
strength of the country, not only by the re- 
search that they have accomplished, but also 
because they have brought familiarity with 
the educational methods of other nations, and 
high ideals of scholarship and of the dignity 
of the career of the scientific man and uni- 
versity professor. It is surprising and truly 
most unfortunate that while nine leading for- 
eign men of science have returned to their 
native countries during the past seven years, 
only one has come to America — one scientific 
man among seven million immigrants. There 
is no way by which the abundant wealth of 
the country could be used to greater advan- 



tage than by bringing to it men of promise 
and men of distinction. 

We have then a group of 238 scientific men, 
who in the course of seven years have attained 
a place among the leading thousand, and a 
group of 201 who have lost their places. 
These two groups deserve careful considera- 
tion. Together with the other groups added 
to and taken from the list, they are distributed 
geographically in respect to birthplace and 
residence, as shown in Table I. 

Massachusetts still retains its leadership 
in the production of scientific men, but it has 
lost ground in the course of the past seven 
years, while the north central states have 
gained. In the list of 1903, the birth rate of 
scientific men was at the rdte per million 
population of about 50 in Maine, New Hamp- 
shire and Vermont, 109 in Massachusetts and 
87 in Connecticut. If for purposes of com- . 
parison we increase the 238 new men to a 
thousand and again by 22.6 per cent, to allow 
for the increase in population of the country 
between 1860 and 1870, the corresponding fig- 
ures (referred to the census of 1870) would 
be: Maine, New Hampshire and Vermont, 
about 40; Massachusetts 85, Connecticut 57. 
By the same method of comparison the figures 
have decreased in the central Atlantic states, 
as follows: 
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New York 47 to 36 

New Jersey 42 to 17 

Pennsylvania 23 to 19 

Maryland • 38 to 13 

On the other hand, the north central states 
show an increase, the figures being: 

Ohio 32 to 35 

Indiana 21 to 34 

Illinois 24 to 20 

Michigan 36 to 74 

Wisconsin 45 to 54 

Minnesota 23 to 59 

Iowa 30 to 34 

Missouri 12 to 15 

The eases are too few to give exact quanti- 
tative data, but a comparison of the north At- 
lantic and the north central states is signifi- 
cant. The former have lost seriously in their 
production of scientific men, while the latter 
have gained in every case except Illinois. 
Michigan rivals Massachusetts and surpasses 
every other state. New York on the list of 
1903 surpassed every north central state, 
whereas the new men on the list of 1910 equal 
or exceed those from New York in six of the 
eight north central states. The big cities — 
New York, Philadelphia, Baltimore and Chi- 
cago—have lost ground. The birth rate per 
million inhabitants on the basis of 1,000 sci- 
entific men has fallen as follows: 

New York 71 to 33 

Philadelphia 49 to 23 

Baltimore 94 to 19 

Chicago 73 to 17 

These cities, in spite of their vast wealth and 
great universities, and the fact that the am- 
bitious and successful are drawn to them, are 
failing to produce scientific men. For the 
thousand of 1903, it was found that the urban 
birth rate was 50 and the rural birth rate 24. 
The 238 new men are too few to give reliable 
figures, but it seems that the cities are failing 
to produce scientific men, and presumably 
, other men of intellectual performance, to an 
extent that is ominous. 

Nebraska, Kansas and the states west to the 
Pacific have not improved, as the writer would 



have anticipated from the students in psychol- 
ogy who have worked with him. Probably the 
gain in the north central states is now extend- 
ing westward and will show later. The south- 
ern states, though still lamentably deficient 
in their productivity of scientific men, have 
improved decidedly. They have produced 22 
scientific men among the 238, as compared 
before with 48 among the 1,000. 

Among the 238 men who have obtained a 
place on the list, 23 were born abroad, as com- 
pared with 126 among 1,000 on the list of 
1903. The percentage from Canada and Ger- 
many is the same and it is larger from Russia. 
In the case of other countries the numbers are 
too small to be significant, except England, 
from which country there were 25 in the list 
of 1903 and not a single one among the new 
men on the list of 1910. As has been already 
noted, only one foreigner has been called to 
this country of such scientific standing that 
he would have clearly deserved a place on the 
list of 1903. Nearly all the foreign-born sci- 
entific men acquired their scientific reputation 
after coming to this country. Fifteen of the 
23 were wholly or partly educated in the 
United States. 

A comparison of the first and eighth col- 
umns in the table will show which states have 
retained fewer men than they have produced 
and which have drawn on other states. Thus 
the three rural New England states have pro- 
duced 10 men and have retained but two, 
while Massachusetts has produced 24 and has 
at present 40. New York has exactly as many 
as it has produced, 31, though of course the 
individuals are not all the same. The District 
of Columbia must depend on other parts of the 
country for its scientific men; the number it 
has obtained, 23, is just the number born 
abroad, so the balance is even among the 
states. Illinois has called men from other 
states, Wisconsin and Missouri have main- 
tained nearly an even balance, while the other 
central states have lost their men — Michigan 
12 of 17, Ohio 10 of 19, Indiana 6 of 11 and 
Iowa 7 of 8. It seems a pity that these 
wealthy states can not retain the men they 
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produce or make an equal exchange with other 
states. The western states have tended to add 
to the number of men they have produced, 
thus California has produced 4 and acquired 
10 more. The southern states have lost their 
men. Their increasing wealth has led to 
greater productivity, but they have not yet 
learned the importance of retaining and se- 
curing scientific men. 

Eeviewing the table with reference to those 
who have obtained a place on the list or have 
been dropped from it, we find that Massachu- 
setts and Connecticut, which already had of 
all the states the largest percentages of scien- 
tific men in their populations — 51 and 47 per 
million — now show the greatest gains. Nearly 
one fourth of the new men on the list reside 
in these two states, which have but 5 per cent, 
of the population of continental United States. 
At the same time, a comparatively small per- 
centage of their scientific men have failed to 
maintain their places on the list, so that their 
net gains have been 22, or about 12 per cent. 
The figures refer to new men who have ob- 
tained places among the thousand in the 
course of the past seven years or to those who 
have lost their places on the list, and not to 
men who have maintained their places and 
have removed from one state to another. 
These two states have been fortunate in the 
possession or skilful in the selection of young 
men of ability; and credit should be given to 
their three great educational institutions — 
Harvard, the Massachusetts Institute and 
Yale. Another center of scientific activity 
and growth is found in the states of Illinois 
and Wisconsin, and is there also due to three 
leading universities. Illinois has 28 and 
Wisconsin 13 of the men added, while of those 
dropped from the list Illinois has 18 and Wis- 
consin none. The two states have a net gain 
of 23 men, or about 28 per cent. Missouri 
also shows a gain, while the other north cen- 
tral states remain about stationary. 

New York, New Jersey and Pennsylvania 
have more men who have died or been crowded 
off the list of the first thousand scientific men 
than have attained places on it. The net loss 



has been 22 in New York, 3 in New Jersey 
and 12 in Pennsylvania. This is a sinister 
record for this center of vast wealth with its 
richly endowed universities. These three 
states can but ill bear comparison with the 
two progressive centers in the northeast and 
north central states. 

The District of Columbia has 26 of the men 
added and 36 of the men dropped out. It has 
suffered more serious losses from death than 
any other region. Washington and the scien- 
tific bureaus under the government have lost 
somewhat. Large appropriations are made 
and useful work is done, but there seems to be 
a lack of men of genius and a paucity of 
important discovery. The Smithsonian Insti- 
tution under Henry, Baird and Langley, the 
Geological Survey under Powell, the Naval 
Observatory when Newcomb and Hall were 
there, had promise and distinction which they 
lack to-day. 

The western states have about maintained 
their creditable position, while the southern 
states have fallen still further behind. South 
Carolina, Georgia, Florida, Mississippi, Ala- 
bama, Louisiana, Tennessee and Kentucky had 
among them only 10 scientific men in the list 
of 1903. One man has been added and six 
lost. This record must be characterized as 
discreditable. The policy which leaves the 
south almost without scientific leaders is most 
foolish, even from the strictly utilitarian point 
of view. It appears that here too " he that 
hath, to him shall be given: and he that hath 
not, from him shall be taken even that which 
he hath." 

The institutions with which two or more of 
the men added to the list are connected, to- 
gether with those dropped, are given in Table 
II. As has been already indicated, Harvard, 
the Massachusetts Institute of Technology 
and Yale in New England, and Chicago, Illi- 
nois and Wisconsin in the north central region 
have been particularly fortunate in the pos- 
session of younger men who have acquired 
scientific reputation in the course of recent 
years. The same institutions have been 
equally happy in not having many men who 
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have lost their positions on the thousand. 
This double success can not be attributed to 
chance, but must indicate skill in the selection 
of men or an environment favorable to good 
work. The Johns Hopkins and Stanford also 
stand well. Columbia, Cornell and California 
are the three universities which have lost the 
most. While Harvard and Yale have about 
three times as many men who have won a 
place as have lost it, Columbia has twice as 



many who have been dropped from the list as 
have been added to it. In the other universi- 
ties and colleges the changes have been 
smaller, but they have considerable signifi- 
cance and deserve careful consideration. 
When we remember that seven adjacent states 
have not a single one of these men within 
their borders, it is not a small thing for insti- 
tutions such as the University of North Caro- 
lina or Goucher College to have two of them. 
We may well ask why Pennsylvania should 

TABLE III. THE INSTITUTIONS FBOM WHICH MEN 

GBADUATED WHO WEBE ADDED TO OB DBOPPED 

FBOM THE LIST 





Men 
Added. 


Men 
Dropped. 




< 

20 
5 

15 
5 
9 
4 
8 
8 
7 
6 
5 
3 
5 
6 
5 

4 
3 
3 
3 
1 
2 
3 

70 

200 





2 
11 


ft 

A 

27 

27 

13 

22 

12 

14 

4 

2 

2 

2 

2 

4 

1 





4 



1 





2 

1 



7 

147 

10 
5 
3 
3 
1 
6 


•*» 
o 

H 

47 

32 

28 

27 

21 

18 

12 

10 

9 

8 

7 

7 

6 

6 

5 

4 

4 

4 

3 

3 

3 

3 

3 

77 

347 

10 
5 
3 
3 
3 

17 


•i 

17 


5 
2 
7 
8 
2 
6 
3 

2 

2 

3 

1 
4 
6 
1 
3 
3 

79 

154 





1 
3 


ft 

4 
1 
2 
17 
5 
8 
1 




1 



1 
1 
1 

2 


1 
1 


3 
1 

12 

62 

4 
6 
3 
5 
2 
11 


-*> 
o 




?A 


Yale 


1 

7 

19 




12 




16 




3 
6 




3 





3 






3 




1 




4 


Clark 


2 




1 




5 




7 

1 




6 




4 









91 






Total 


216 








4 




6 




3 




5 




3 




14 


Total 


13 

213 

19 

6 

238 


28 

175 

57 
6 

238 


41 

388 
76 
12 

476 


4 

158 

42 
1 

201 


31 

93 

107 

1 

201 


35 






Total 


251 




149 

2 






Grand Total 


402 







NOVEMBEB 4, 1910] 



SCIENCE 



643 



compare so unfavorably with Yale, or Minne- 
sota with Wisconsin. 

Among the non-teaching institutions there 
is the same direct correlation between the men 
added and dropped. Institutions which have 
a good record in one case have it also in the 
other. It seems almost incredible that it 
should be possible to measure the efficiency 
with which an institution is conducted by 
such simple means, yet the differences can not 
be attributed to chance. The Carnegie Insti- 
tution has the largest gains, though in view of 
its resources and exemption from inherited 
survivals, it does not compare favorably with 
some universities. The Bureau of Standards, 
the Philippine Islands Bureau of Science and 
the Rockefeller Institute have done well. The 
Department of Agriculture has lost about 
twice as many men as it has gained and the 
Smithsonian Institution with its dependent 
bureaus about four times as many. 

Table III. gives the institutions at which 
three or more of the 238 scientific men who 
obtained a place on the list of 1910 received 
their degrees. The table also gives data for 
the 201 men who were dropped from the list. 
Of 232 of the new men whose education is 
known, all but 19 have the bachelor's degree 
and all but 57 the doctorate of philosophy or 
science. Some of those Who did not receive 
the bachelor's degree were educated abroad 
and have its equivalent, and many of those 
not holding the doctorate of philosophy are 
doctors of medicine or have pursued univer- 
sity studies. Among the 1,000 on the list of 
1903, 758 are known to have received the 
bachelor's degree and 544 the doctor's degree. 
The percentage of those holding the bachelor's 
degree has increased from 76 to 92, and of 
those holding the doctor's degree from 54 to 
75. Our educational methods are thus be- 
coming more completely standardized or con- 
ventionalized. The two men who stood first 
on the list of 1903, Simon Newcomb and 
William James, had neither the regular col- 
lege nor the regular university education. 
Whether this was favorable or harmful to 
their genius is unknown; but it is probable 



that our present educational methods do not 
favor individuality and its early expression. 

Harvard stands very clearly in the lead in 
its influence. Of the 232 men, 20 have re- 
ceived from it their first degree and 27 the 
doctorate of philosophy or science. Tale is 
the only university in the same class with 
Harvard as regards the bachelor's degree, and 
Chicago and the Johns Hopkins are the only 
ones as regards the doctor's degree. It is a 
curious fact that while Columbia and Yale 
have conferred in the past thirteen years about 
the same number of doctorates in the natural 
and exact sciences (189 and 179, respectively) 
as have Chicago, the Johns Hopkins and Har- 
vard (245, 220 and 178, respectively), each 
can claim only about half as many of the new 
men who have obtained places among the 
thousand. Pennsylvania has the worst record 
in this respect, having conferred 133 doctor- 
ates and having only two doctors among the 
men added to the list. The 13 men who re- 
ceived the doctorate of philosophy from uni- 
versities not given on the table received it 
from 11 different institutions, and the 81 
bachelors not accounted for on the table re- 
ceived their degrees from no fewer than 70 
colleges. 

The colleges of the state universities have 
done better than those of the Atlantic sea- 
board. Thus Michigan and Wisconsin have 
each produced eight of the bachelors, while 
Princeton and Amherst have produced three, 
Dartmouth two and Williams one. In the 
list of 1903, Princeton and Amherst each had 
23 bachelors among 758. The technical 
schools of the east have been more productive 
than the colleges; thus the Massachusetts In- 
stitute has seven and Lehigh four of the new 
men. Harvard, Yale and Cornell owe their 
good record to their scientific and technical 
courses. It is to be feared that the eastern 
college with " its frivolous amateurism and 
futile scholasticism" exerts influences actu- 
ally prejudicial to the scientific career. 

Leipzig, Berlin, Gottingen and Heidelberg 
are the four German universities which this 
time as last have conferred the largest number 
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of degrees. Among 175 of the newer men 21 
have received the doctorate of philosophy from 
these four universities, whereas among 544 in 
the list of 1903, 112 received it from the same 
institutions. In about ten years the percent- 
age of foreign degrees has decreased to nearly 
one half, and it is in course of further reduc- 
tion. The number of foreign men of science 
educated abroad and coming to this country 
has, as shown above, also decreased. In so 
far as these changes are due to the improve- 
ment of our universities and to the increase in 
the number of native scientific men they are 
gratifying. None the less there is an aspect 
of the movement which is unpromising. It is 
not desirable that we should become more 
provincial than we are. 

The education is known of 200 of the 201 
men who dropped from the list. About 25 
per cent, of these fall out through the probable 
error of arrangement, but in general they are 
those who have failed to maintain their scien- 
tific standing in competition with their col- 
leagues. Twenty per cent, of those on the 
list of 1903 were dropped from it ; of those on 
the list who hold the bachelor's degree 21 per 
cent, were dropped, and of those who hold the 
doctor's degree 17 per cent, were dropped. 
Those holding the doctor's degree thus have a 
small advantage; but this is only because the 
younger men are more likely to have the doc- 
tor's degree and at the same time more likely 
to maintain their positions. 

Harvard had on the list of 1903, 106 of the 
bachelors and 57 of the doctors. It has now 
made a gain of three bachelors and 23 doctors. 
Chicago has made a notable gain, having 
added five of its bachelors and 27 of its doc- 
tors to the list and having lost but one doctor. 
Yale also has a good record, having increased 
its bachelors by 10 and its doctors by 11. 
The Johns Hopkins had 102 doctors on the 
previous list, nearly twice as many as Harvard 
and four times as many as Yale. It has lost 
17 and added 22, and is thus still far in ad- 
vance in the number of leading scientific men 
for whom it has provided higher education. 
Cornell has gained two bachelors and seven 



doctors. Columbia has added four bachelors 
and has lost twice. as many; it has added 14 
doctors and has lost eight; thus it has gained 
but two men on the list. The state universi- 
ties, especially Wisconsin, have good records. 
Princeton, Amherst, Syracuse and Pennsyl- 
vania have lost more men than they have 
gained. The German universities have done 
well, having added more men than they have 
lost, in spite of the fact that the number of 
students studying in Germany has so greatly 
decreased. These figures are in part acci- 
dental, but they certainly throw a new light 
on the standards and efficiency of our uni- 
versities. 
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Table IV. shows the distribution of the 238 
new men among the twelve sciences in rela- 
tion to their positions in the thousand and 
the relation of their ages to the positions. 
The additions to each science are in the 
neighborhood of 25 per cent, and the depar- 
tures from this average are within the limits 
of chance variation, but only 14 per cent, of 
the astronomers and 16 per cent, of the geol- 
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ogists are new, while 37.5 per cent, of the 
physiologists are new. Astronomy and geol- 
ogy are the sciences which were the most for- 
ward in the last generation, and this would 
lead us to expect a smaller number of changes 
apart from deaths. 

None of the new men attains a place in the 
first hundred, seven reach the second hundred, 
ten the third and fourteen the fourth. Those 
who reach the highest positions are in the 
mathematical and exact, sciences; men of 
exceptional ability advance more rapidly than 
in the natural and descriptive sciences. 4 Their 
success probably depends more on innate 
genius and less on persistent work. There 
are more " prodigies " in mathematics than in 
any other science, and they are more likely to 
maintain their promise. In this and in cer- 
tain other respects mathematics is related to 
music and chess. 

Nearly all the men obtain recognition be- 
tween the ages of 30 and 45. They do their 
work earlier and have their ideas still earlier. 
Those who do not have their ideas before they 
are thirty are not likely to have them, and 
those who do not do good work under forty- 
five are not likely to do it. Not a single man 
over fifty-five has attained a place on the list, 
and only one man over forty-five has attained 
a place as high as the fifth hundred. The 
average age of those added to the thousand is 
38.1 years and of those dropped from it 53.6 
years. The corresponding median ages are 
37.9 and 50.9 years. The writer knows a num- 
ber of men who think that they have been 
hindered from doing research work by teach- 
ing or other distractions and intend to take 
up such work later, as when they retire on a 
pension, but they will almost inevitably fail. 
While those added to the thousand are com- 
paratively young, there are only six under 
thirty years of age, and only the same num- 
ber in the complete list of the thousand lead- 
ing scientific men. This is significant and dis- 

* In the complete list of the thousand the young- 
est man among the first 20, among the first 50 
and among the first 100 is in each case a mathe- 
matician. 



quieting. A man of genius is likely to do his 
work at an early age and to receive prompt 
recognition. Kelvin was appointed full pro- 
fessor at Glasgow at 22, • Thomson at Cam- 
bridge at 26, Eutherf ord at McGill at 27. Men 
of science of this age and rank simply do not 
exist in America at the present time; nor is it 
likely that we are faring better in scholarship, 
in literature and in art. It will be shown 
further on that the increase in the number of 
scientific men of standing is only about one 
half so large as the increase in the population 
of the country. 

It is sometimes urged that our men of 
genius are drawn into medicine, law and busi- 
ness owing to the large financial rewards of 
these pursuits. Any one acquainted person- 
ally with some of those who earn or get the 
largest money returns will probably doubt 
whether they are in fact men of genius su- 
perior to our scientific men. The hundred 
physicians who have the largest incomes se- 
lected from the hundred thousand physicians 
of the country, and the hundred multi-million- 
aires selected from the million men of busi- 
ness, do not obviously surpass in ability or 
character the hundred leading scientific men 
selected from five thousand. 

It is indeed probable that the conditions ex- 
isting in this country are paralleled in Great 
Britain, Germany and France. In no coun- 
try does there seem to be a group of younger 
men of genius, ready to fill the places of the 
great men of the last generation. This holds 
not only for science but also for other forms 
of activity. There is no living peer of Lin- 
coln, Bismarck or Oavour. An Academy of 
Letters is just now being planned in Great 
Britain, and its proposed membership is 
trivial compared with what it might have 
been in the middle of the Victorian era. It 
may be argued that we suffer from an illu- 
sion of perspective, that many a newspaper 
writer is the equal of the men of letters of the 
past, that our young doctors of philosophy 
would discover laws of motion if Newton had 
not anticipated them. But it would appear to 
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be a sufficient answer to write the names of 
Kipling, Barrie, Shaw, Wells and Chesterton 
besides the names of Carlyle, Buskin, Mill, 
Spencer, Tennyson, Browning, George Eliot, 
Meredith, Dickens and Thackeray, or the 
names of the leading British, German or 
French scientific men now active with the 
corresponding list for forty years ago. 

It is doubtless in part a question of relativ- 
ity. By the nature of things there can only 
be a limited number of famous men, and it is 
not fair to compare a period of twenty years 
with the most productive period of all history. 
Both physical science and biological science 
have been rewritten within a generation, and 
it is possible that our scientific advance is 
more rapid to-day than it ever was before. 
None the less it is ominous for the future 
that there should be only six men of science of 
standing in the country who are under thirty 
years of age, and that the number of scien- 
tific men of standing should increase more 
slowly than the population. 

There may be a racial senescence such as 
we seem to find in comparing the peoples of 
the Mediterranean with the Scandinavians 
and Sclavs, but it would be contrary to all 
our biological knowledge to suppose that the 
human stock could alter in a generation. In 
this period the number of individuals who 
have the education opening the gates to a 
scientific career has at least quadrupled. But 
eminent men are lacking; and this we must 
attribute to changes in the social environ- 
ment rather than to deterioration of the stock. 

The progress of science opposes a real bar- 
rier to its further advance. This is not bi- 
cause all the great discoveries have been made. 
The field of science is not a circumscribed 
territory which can be completely explored, 
but rather an area which the larger it becomes, 
the greater is the contact with the unknown 
and the more numerous and momentous are 
the problems pressing for solution. But as 
the known country becomes larger, each ex- 
plorer has further to go before he reaches the 
undiscovered regions, and as he travels over 
the well-mapped land he loses the strength 



and vigor required for daring exploration. In 
plain English, the young man who must spend 
his early manhood in acquiring knowledge has 
passed the age at which he is most likely to 
have new ideas. The inherent difficulty we 
exaggerate by our educational methods. By 
our requirements for degrees, by our system of 
examinations, by our insistence on irrelevant 
information and ridicule of desirable ignor- 
ance and promising mistakes, we crowd on 
fat when the athlete should be relieved of 
every superfluous ounce. The doctor's thesis 
is supposed to be the first productive work; 
it is completed at the average age of twenty- 
eight years and is likely to be the working 
over of the old ideas of an old professor. In 
the meanwhile the creative instinct has 
atrophied. 

Baeial senescence, the lack of emotional 
stimuli and the accumulations of knowledge 
will probably set limits to the further advance 
of science. In the presence of racial senes- 
cence we should be entirely helpless, but it is 
possible that there is no such thing. Twenty 
years ago the Chinese were called a senile 
race, but such a statement could not be justi- 
fied to-day. In a way our stock is as young 
as any, and the germ plasm may increase as 
much in complexity as it has since the amoeba. 
Still a highly specialized organism is likely to 
become unplastie and extinct, and apart from 
physical exhaustion of the stock there is likely 
to be a social senescence. This is closely re^ 
lated to the lack of emotional stimuli. Great 
men and great achievements are likely to be 
associated with national excitement, with 
wars, revolutions, the rivalry or consolidation 
of states, the rise of democracy and the like. 
Such stirring events will probably disappear 
from the world civilization of the future, and 
it may be impossible to devise artificial stim- 
uli adequate to arouse men from a safe and 
stupid existence. But exactly because within 
a century the great achievements of science 
may belong to the past, where the great crea- 
tions in poetry, art and religion may perhaps 
now only be found, it is our business to do the 
best we can to assure the race of an adequate 
endowment policy. 
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It is probable that we do not attract to the 
scientific career the best possible men. There 
is perhaps no harm in our fellowships and 
underpaid assistantships, though a subsidized 
theological education seems to have drawn in- 
ferior men to the church. Those who carry 
on investigation for the benefit of society 
should be paid for their services by society, 
and the average doctor's thesis is worth at 
least $500. We must open the scientific career 
to many in order to catch in our net the few 
who count. . But large prizes are lacking at 
both the beginning and the end of the scien- 
tific career. It is too closely bound up with 
college teaching and routine administration; 
its modest preferments are too often pur- 
chased by subservience rather than by inde- 
pendence, by neglect of research rather than 
by devotion to it. Permanent tenure of office 
so long as no offense is given, small advance- 
ments by the favor of a superior, long vaca- 
tions and retirement on a pension, are not the 
rewards to attract the best men or to lead men 
to do their best work. 

The apprentice system in which the be- 
ginner assists the expert is the best educa- 
tional method, and if the right spirit exists on 
both sides it is the method most conducive to 
fruitful research. But the teaching of large 
classes of students having no real interest in 
the subject is not favorable to investigation. 
It not only takes the time and strength of the 
teacher, but t6 lecture continually "als dictirt 
euch der heilig' Geist" cultivates an attitude 
of superficial omniscience subversive of both 
the caution and the daring which should ani- 
mate the investigator. 

Three fourths of our leading scientific men 
hold teaching positions aiid earn their livings 
by teaching. The accomplishment of research 
work is usually a factor in the original ap- 
pointment, aiid to this extent investigation is 
encouraged in the graduate schools of our 
universities. But the reward offered— usually 
an instructorship at about $1,000 a year — is 
small, and it is not adjusted to discriminate 
between men of possible genius and the com- 
monplace squatter. The appointment once 



received, men are likely to advance by a kind 
of civil service routine, being on the average 
assistant professors with a salary of $1,800 at 
the age of 37 and full professors a little later 
at a little higher salary* The small advances 
in salary which may thereafter be given have 
but little connection with successful research. 
At the age of sixty-five the professor is no 
longer regarded as worth his salary, and is put 
aside on a pension at a time x>f life when men 
in other callings earn more than ever before. 
The only reward open to the professor is the 
presidency or some other executive position 
which takes him away from research work. 

Money is certainly not the main thing in 
the world, but the desire for money is by no 
means so materialistic as is commonly as- 
sumed. The pursuit of wealth is an idealistic 
passion; it is rarely for the gratification of 
sensual pleasures and usually at the sacrifice- 
of these. It is closely associated with the 
family — the creation of a home, the education 
of children, their establishment in life, the 
transmission of family sanctions and tradi- 
tions. The pursuit of fame or reputation is 
usually far more selfish. It is further the ease 
that we measure performance in terms of money. 
In each career those who do the best work are 
likely to receive the largest money rewards. 
These are consequently not only desirable as 
improving the conditions of living and of the 
family, in giving security for the future and 
in providing facilities for further work, but 
they are also ideal symbols of useful service. 
If the university president receives three times 
the salary of the professor and the professor's 
salary depends on the president's favor, the 
office of the professor is degraded. If the 
scientific man in the government service re- 
ceives the salary of a clerk and is subject to 
the orders of a superior, he will be treated 
like a clerk and in the end will deserve no 
better treatment. As the writer has said: 1 
"Professors and scholars are not sufficiently 
free or sufficiently well paid, so there is a 

""The Case of Harvard College," The Popular 
Science Monthly, 76: 604-614, June, 1910. 
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lack of men who deserve to be highly re- 
warded, and we are in danger of sliding down 
the lines of a vicious spiral, until we reach the 
stage where the professor and his scholarship 
are not respected because they are not re- 
spectable." 

University professors and scientific men 
doubtless belong to the privileged classes. If 
their salaries are too small in comparison with 
the incomes of the classes, they are ample in 
comparison with the wages of the masses. 
But the salaries and rewards are not adjusted 
to performance. In Germany the docents 
in the universities have had a meager support, 
but the professorship has been maintained as 
a high office. Promotion to it has not as a 
rule accrued through favor, through length of 
service, or even through personal presenta- 
bility or skill in teaching, but as a reward for 
research work in which a man is judged by 
his peers. To this method of university ad- 
ministration must in large measure be at- 
tributed the primacy of Germany in research 
during the past century. In Great Britain 
and in France also the exceptional man has 
received exceptional honors. 

In this democracy we face conditions into 
which the other nations are likely to follow us. 
Geheimrats, knights and academicians may 
become no more reputable than our LL.D's. 
As scientific men increase in numbers and 
their work becomes more highly specialized, 
it becomes more and more difficult to use fame 
and soeial distinction as rewards. The most 
plausible expedient would appear to be the 
establishment of research positions in our 
universities, in our endowed institutions and 
in the government service, better paid and 
more free than any now existing. By the will 
of Senator Vilas, the University of Wisconsin 
will have ten professorships with salaries of 
$10,000 and freedom from routine teaching. 
If each large university has such a seheme, the 
vacancies being filled by the professors and 
the position and salary being for life, a com- 
paratively small expenditure would go far 
toward attracting exceptional men to the 



academic and scientific career and stimulating 
them to do exceptional work. 

The difficulty confronting us is that our 
competitive system of payment does not apply 
to services rendered to society. The physi- 
cian must promote health, the lawyer prevent 
litigation and the editor conserve decency at 
their own cost and to their own cost. The 
scientific man is not directly paid for his re- 
search work; he often has difficulty to find a 
charity that will publish it. The man of let- 
ters was formerly dependent on a patron, but 
thanks to the printing press, the increase of 
the reading public and the copyright laws, his 
condition has improved. The patent office has 
been of assistance to discovery; its scope 
should be extended to cover, for example, the 
production of new varieties of plants and ani- 
mals, and, if possible, the production of new 
kinds of ideas. But methods should be de- 
vised by which scientific work will be rewarded 
in some direct proportion to its value to so- 
ciety — and this not in the interest of the in- 
vestigator, but in the interest of society. 

At the same time we must remember that 
human nature is extremely complicated and 
imperfectly understood. The fine flower of 
genius may wither in the sunshine more 
quickly than in the shade. Children are loved 
and cherished in direct proportion to the sac- 
rifices made for them. There is a subtle dis- 
tinction between play and work. It might 
happen that the joy of creation in art and 
science would be crushed by professionalism. 
The dominant motives of eonduet vary from 
age to age, from land to land, from group to 
group, from individual to individual. But in 
spite of our ignorance of the causes of eonduet 
we may have some confidence that among the 
restless nations of the west, poverty, celibacy, 
obedience and obscurity are exotic ideals which 
can not be used to make the scientific career 
attractive. 

J. McKeen Oattell 

Columbia Univebsity 

(To he concluded) 



